The hypothalamic-pituitary-adrenal axis in the neuroendocrine regulation of food intake and obesity: the role of corticotropin releasing hormone.
The aim of this paper is to review the present knowledge on the role of the hypothalamic-pituitary-adrenal axis in the control of food intake and the pathogenesis of obesity and to discuss, on the basis of available literature, the interactions between other neurosystems and this hormonal axis. Food intake is influenced by a system of physiologic signals and behavioral controls consisting of positive and negative sensory feedback mechanisms. It is regulated by a complex neuroendocrine system consisting of peripheral signals (cortisol, leptin) in constant interplay with central neurosystems such as the cocaine-amfetamine-regulated transcript system. In these neurosystems, corticotropin-releasing hormone, pro-opiomelanocortin, melanin-concentrating hormone and neuropeptide Y are actively involved. The corticotropin-releasing hormone system is widely distributed throughout the brain, but it is particularly abundant in the medial parvocellular division of the paraventricular nucleus. Within the brain corticotropin-releasing hormone with its two receptor types, its binding protein and its closely related peptide urocortin forms a network of neuronal pathways capable of interacting with other circuitries controlling food intake and sympathetically-mediated thermogenesis. A defect in the synthesis and release of corticotropin-releasing hormone has been implicated in the development of obesity in laboratory animals. This condition is alleviated by exogenous corticotropin-releasing hormone treatment. The relationship between the neuropeptide Y system and the hypothalamic-pituitary-adrenal axis is complex and seems to include positive feedback between neuropeptide Y and corticosteroids and negative feedback between corticotropin-releasing hormone and neuropeptide Y. Leptin is involved in the regulation of energy balance by interacting with the hypothalamic-pituitary-adrenal axis. In the past, we have shown by cross-correlation analysis, that under physiological conditions cortisol and plasma leptin levels are related to each other in a time-related negative and positive fashion over 24h.